Pulsed high-intensity focused ultrasound enhances systemic administration of naked DNA in squamous cell carcinoma model: initial experience.
To determine whether exposures to pulsed high-intensity focused ultrasound can enhance local delivery and expression of a reporter gene, administered with systemic injection of naked DNA, in tumors in mice. The study was performed according to an approved animal protocol and in compliance with guidelines of the institutional animal care and use committee. Squamous cell carcinoma (SCC7) tumors were induced subcutaneously in both flanks of female C3H mice (n = 3) and allowed to grow to average size of 0.4 cm(3). In each mouse, one tumor was exposed to pulsed high-intensity focused ultrasound while a second tumor served as a control. Immediately after ultrasound exposure, a solution containing a cytomegalovirus-green fluorescent protein (GFP) reporter gene construct was injected intravenously via the tail vein. The mouse was sacrificed 24 hours later. Tissue specimens were viewed with fluorescence microscopy to determine the presence of GFP expression, and Western blot analysis was performed, at which signal intensities of expressed GFP were quantitated. A paired Student t test was used to compare mean values in controls with those in treated tumors. Histologic analyses were performed with specific techniques (hematoxylin-eosin staining, terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate nick end labeling) to determine whether tumor cells had been damaged by ultrasound exposure. GFP expression was present in all sections of tumors that received ultrasound exposure but not in control tumors. Results of signal intensity measurement at Western blot analysis showed expressed GFP to be nine times greater in ultrasound-exposed tumors (160.2 +/- 24.5 [standard deviation]) than in controls (17.4 +/- 11.8) (P = .004, paired Student t test). Comparison of histologic sections from treated tumors with those from controls revealed no destructive effects from ultrasound exposure. Local exposure to pulsed high-intensity focused ultrasound in tumors can enhance the delivery and expression of systemically injected naked DNA.